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Background: Current evidence indicates that to prevent the intergenerational transfer 
of overweight and obesity from parent to child, interventions are needed across the early 
life stages, from preconception to early childhood. Maternal body image is an important 
but often overlooked factor that is potentially implicated in both short- and long-term 
maternal and child health outcomes, including maternal gestational weight gain, 
postpartum weight retention, obesity, child feeding practices and early parenting.  
Aim: The aim of this paper is to propose a conceptual model of the relationship between 
maternal body image (with a specific focus on body dissatisfaction) and maternal and 
child excess body weight risk across the pregnancy, postpartum and early childhood 
periods, as well as to highlight opportunities for intervention.  
Conclusion: Our conceptual model proposes factors that mediate the associations 
between antenatal and postpartum maternal body dissatisfaction and maternal and 
childhood obesity risk. Pregnancy and postpartum present key risk periods for excess 
weight gain/retention and body dissatisfaction. Psychosocial factors associated with 
maternal body dissatisfaction, including psychopathology and disordered eating 
behaviours, may increase maternal and child obesity risk as well as compromise the 
quality of mother-child interactions underpinning child development outcomes, 
including physical weight gain. Our conceptual model may be useful for understanding 
modifiable psychosocial factors for preventing the intergenerational transfer of obesity 
risk from mothers to their children, from as early as pregnancy, and highlights next 
steps for multidisciplinary research focused on combatting maternal and child obesity 
during critical risk periods.  
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 There is global consensus that the burden of maternal and childhood obesity 
needs to be reduced urgently (Poston et al., 2016; World Health Organization [WHO], 
2016). Maternal obesity is associated with increased risk of chronic diseases and 
adverse pregnancy outcomes (Enomoto et al., 2016; McIntyre, Gibbons, Flenady, & 
Callaway, 2012; Ovesen, Rasmussen, & Kesmodel, 2011; Poston et al., 2016; Saben et 
al., 2016; Yu et al., 2013; Zhang, Wu, Li, & Zhang, 2018). In addition, maternal obesity 
increases the risk of obesity in offspring through epigenetic effects on gene expression 
that take place during pregnancy (Saben et al., 2016; Turner & Robker, 2014), as well 
as via behavioural influences postpartum (Haire-Joshu & Tabak, 2016; Lane, Zander-
Fox, Robker, & McPherson, 2015; Reichetzeder, Putra, Li, & Hocher, 2016), including 
parent-child relationship quality and feeding interactions (Anderson & Keim, 2016; 
Calkins, 2007; Evans, Fuller-Rowell, & Doan, 2012; Haire-Joshu & Tabak, 2016; 
Harrison et al., 2011; Lane et al., 2015; Lindsay, Greaney, Wallington, Mesa, & Salas, 
2017; Reichetzeder et al., 2016; Turner & Robker, 2014).   
 Compounding the issue is the fact that the majority of adults worldwide have 
overweight or obesity, with reproductive-aged women leading this trend, gaining 
weight more rapidly than men and older women (Goldstein et al., 2017; Lim et al., 
2019; Poston et al., 2016; Teede et al., 2013). Evidence indicates that to prevent the 
intergenerational transfer of obesity, interventions targeting preconception to early 
childhood are needed (Haire-Joshu & Tabak, 2016; Schack-Nielsen, Michaelsen, 
Gamborg, Mortensen, & Sørensen, 2010). Currently most researchers work in silos – 
either in the area of maternal obesity during the perinatal period, childhood obesity, 
children’s eating behaviour or appetite. Bridging disciplines and life stages for the 
prevention of obesity is needed to progress this field of science effectively and to reduce 
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the prevalence of obesity and overweight.  
 Obesity risk is established early in life through a complex interplay of genetic 
and environmental factors, including parental actions and parent-child interactions 
involving biological and behavioural processes (Anderson & Keim, 2016; Bergmeier, 
Skouteris, & Hetherington, 2014; Calkins, 2007; Haire-Joshu & Tabak, 2016; Harrison 
et al., 2011; Kumanyika, 2008). To date, much of the literature investigating links 
between maternal and early childhood obesity risk has focused on biological (e.g., 
genetic; epigenetics e.g., Saben et al., 2016) and lifestyle (e.g., dietary e.g., Ho et al., 
2012; Lane et al., 2015) factors. However, less attention has been paid to understanding 
how maternal psychological factors during pregnancy and the postpartum period might 
interact with these biological and lifestyle factors to increase the risk of excess body 
weight for mothers and their offspring.  
 Maternal body image is one of these important, but often overlooked, 
psychological factors implicated in the development of maternal excess body weight 
during pregnancy (e.g., Andrews, Hill, & Skouteris, 2018; Hill, Skouteris, McCabe, & 
Fuller-Tyszkiewicz, 2013; Hill, Skouteris, McCabe, Milgrom, et al., 2013) and 
postpartum (e.g., Clark, Skouteris, Wertheim, Paxton, & Milgrom, 2009b; Morin, 1995; 
Morin, Brogan, & Flavin, 2002; Phillips, King, & Skouteris, 2012). In turn, maternal 
excess weight significantly increases offspring’s obesity risk via epigenetic effects in 
utero (Saben et al., 2016; Turner & Robker, 2014). In the postpartum period, 
associations between maternal body image and excess weight gain/retention may 
contribute to the development of potentially problematic parent-child feeding 
interactions and practices in early childhood (Haire-Joshu & Tabak, 2016; Hauff & 
Demerath, 2012; Webb & Haycraft, 2019) that may compromise children’s ability to 
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engage with satiety cues (e.g., Birch, Fisher, & Davison, 2003) and thereby promote 
obesity risk (e.g., Afonso et al., 2016; Graziano, Calkins, & Keane, 2010). 
 Body image is a complex construct comprising internal representations of one’s 
appearance, involving perceptual, cognitive and affective aspects of body experience 
(Cash & Pruzinsky, 2002; Cash & Pruzinsky, 1990). Body dissatisfaction is one facet 
of body image and refers to negative subjective evaluations of one’s own body size and 
shape, arising when there is a discrepancy between one’s own body image and ideals 
(Stice & Shaw, 2002; Thompson, Heinberg, Altabe, & Tantleff-Dunn, 1999). Body 
dissatisfaction has been linked with depressive symptoms (e.g., Pimenta, Sánchez-
Villegas, Bes-Rastrollo, López, & Martínez-González, 2009; Roomruangwong, 
Kanchanatawan, Sirivichayakul, & Maes, 2017), dangerous dieting behaviours and 
eating disorders including bulimic pathology (e.g., Neumark-Sztainer, Paxton, Hannan, 
Haines, & Story, 2006; Mond et al., 2013; Pimenta et al., 2009; Silva, Nahas, de Sousa, 
Del Duca, & Peres, 2011; Stice & Shaw, 2002; van den Berg, Wertheim, Thompson, & 
Paxton, 2002).  Maternal body dissatisfaction has also been associated with excess 
gestational weight gain (GWG) (e.g., Clark et al., 2009b; Hill, Skouteris, McCabe, & 
Fuller-Tyszkiewicz, 2013; Mehta, Siega-Riz, & Herring, 2011; Skouteris, 2012) and 
postpartum weight retention (PPWR) (e.g., Clark et al., 2009b; Mehta et al., 2011; 
Morin et al., 2002; Phillips et al., 2012), placing women who have had children at 
greater risk of long-term excess body weight (Amorim, 2007; Linne, Dye, Barkeling, 
& Rössner, 2003; Linne, Dye, Barkeling, & Rössner, 2004; Rooney, Schauberger, & 
Mathiason, 2005).  
 The potential negative impact that maternal body dissatisfaction can have on 
mothers’ mental health (i.e., depression) and/or unhealthful eating behaviour (i.e., binge 
eating) may reduce her engagement in practices, such as breastfeeding, that assist to 
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combat excess body weight (e.g., de Jager, Skouteris, Broadbent, Amir, & Mellor, 
2013; Goldschmidt et al., 2014; Hauff & Demerath, 2012; Stice & Shaw, 2002; 
Torgersen et al., 2010). In turn, associations between maternal body image and factors 
implicated in health behaviour (i.e., mental health symptoms; disordered eating 
patterns) may influence the quality of early parent-child interactions, including 
potentially problematic child feeding practices (e.g., Bergmeier et al., 2016; Farrow & 
Blissett, 2005; Haire-Joshu & Tabak, 2016; McPhie, Skouteris, Daniels, & Jansen, 
2014; Stang & Loth, 2011; Webb & Haycraft, 2019). Problematic parent-child 
interactions have been implicated in promoting childhood obesity risk (e.g., Anderson, 
Lemeshow, & Whitaker, 2014). 
 Pregnancy and the postpartum period present unique opportunities that increase 
women’s risks for experiencing body dissatisfaction and associated maladaptive 
cognitions, such as depression and anxiety, and disordered eating behaviours (Clark et 
al., 2009b; Skouteris, 2012). The association between maternal body dissatisfaction and 
depression is particularly concerning because depression during pregnancy is a strong 
predictor of postnatal depression (Beck, 2001), which in turn has been associated with 
compromised child development, including social (e.g., Carter, Garrity-Rokous, 
Chazan-Cohen, Little, & Briggs-Gowan, 2001) and cognitive deficits (e.g., Koutra et 
al., 2013). A negative maternal body image has also been associated with poorer 
mother-fetal attachment quality (Huang, Wang, & Chen, 2004) and lower breastfeeding 
intention during pregnancy (e.g., Barnes, Stein, Smith, Pollock, 1997). Despite this 
evidence, screening for body image concerns is not part of routine obstetric care, which 
means that a key opportunity for health professionals to intervene to reduce maternal 
and child risk factors is missed. This may be due to the fact that: 1) our understanding 
of the relationships between maternal body image and weight during pregnancy and the 
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postpartum period is still a growing area of research (Hill, Skouteris, McCabe, 
Milgrom, et al., 2013); and 2) evidence of mechanisms linking early parent-child 
interactions and child weight is lacking (Anderson & Keim, 2016; Bergmeier et al., 
2016).  
Ecological Systems Theory posits that individual and dyadic mother-child 
factors (i.e., child attachment, child temperament and maternal psychological factors) 
influence child development, including physical weight gain (Anderson & Keim, 2016; 
Bergmeier, Skouteris, Horwood, Hooley, & Richardson, 2014; Bronfenbrenner, 1977; 
Harrison et al., 2011; McPhie et al., 2014). This assertion is supported by empirical 
evidence highlighting that these psychosocial factors influence the quality of early 
dyadic parent-child feeding interactions; in turn, the quality of early dyadic parent-child 
feeding interaction patterns influence the development of child self-regulation and 
eating behaviours implicated in child weight status (Anderson & Keim, 2016; 
Bergmeier, Skouteris, & Hetherington, 2014; McPhie et al., 2014). However, research 
to date has predominately focused on either unidirectional mother or child factors only; 
this has resulted in a critical gap in the literature concerning early pathways to obesity 
risk from a life-course perspective.   
Hence, it is imperative we now address obesity prevention from a life-course 
perspective by bridging the gap between psychosocial factors linking maternal and 
child obesity risk, from as early as pregnancy, with a specific focus on maternal body 
image. The aim of this study was to extend previous work by proposing an ecological 
conceptual model (see Figure 1) of the relationship between maternal body 
dissatisfaction, and maternal and childhood overweight and obesity risk across 
pregnancy, postpartum and early childhood periods. We are focusing here on how 
maternal body image interacts with perinatal maternal weight gain/retention, 
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psychological wellbeing and eating behaviour, and early pathways to childhood obesity 
risk, beginning with early dyadic mother-child interactions to child weight status. We 
note that the causes of obesity are complex, extending from individual (including 
genetic) to community/societal factors (Harrison et al., 2011; Kumanyika, 2008). Our 
predominant focus is on the interrelationships between the psychosocial factors that are 




Figure 1. A conceptual model of maternal body dissatisfaction in pregnancy, 
postpartum and early parenting and its relationship with individual and dyadic 
mother-child factors associated with childhood obesity risk.  
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 In the following subsections we outline the theory and empirical findings that 
have informed the relationships between maternal body image and individual and 
dyadic mother-child factors outlined in the proposed ecological conceptual model. 
 
Body image during pregnancy 
 Pregnancy is a time when women’s bodies undergo rapid changes in size and 
shape within a relatively short period of time (~40 weeks). It is also a unique period 
when social norms that would typically apply are often disregarded, with pregnant 
women reporting unwelcome comments on the size of their growing bodies and 
touching of certain body parts, namely the ‘baby bump’, adding increasing focus to 
these psychological and physiological adaptations (Skouteris, 2012). While for some 
women pregnancy may present a time of respite from societal expectations of ideal 
body types, research shows that many women experience body dissatisfaction during 
pregnancy (Clark et al., 2009b; Roomruangwong et al., 2017). Our model proposes that 
body dissatisfaction during pregnancy may increase maternal and childhood obesity 
risk through: 1) its association with antenatal maternal eating and weight, and 2) 
antenatal and postnatal psychosocial factors influencing the establishment of early 
mother-child relationship quality, including future parent-child feeding interactions, as 
outlined below.  
Gestational weight gain. During pregnancy, body dissatisfaction has been noted among 
women with greater and lower pre-pregnancy BMI (e.g., Andrews et al., 2018; Huang 
et al., 2004); and higher levels of body dissatisfaction in pregnancy may be associated 
with increases in GWG (Hill, Skouteris, McCabe, & Fuller-Tyszkiewicz, 2013). 
Gestational weight gain in excess of the US Institute of Medicine (IOM) 
recommendations occurs in a large proportion of pregnancies in both the UK and 
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Australia and in other developed countries internationally, with 50% of women gaining 
more than the recommended weight (AIHW, 2018; Rasmussen & Yaktine, 2009; NSC, 
2018). This has significant consequences with every kilogram above IOM 
recommendations increasing adverse maternal and fetal outcomes by approximately 
10% (McIntyre et al., 2012; Rasmussen & Yaktine, 2009). In addition, excessive GWG 
increases maternal long-term weight and subsequent childhood weight 3-fold, 
independent of maternal pre-pregnancy BMI (Fraser et al., 2011; McIntyre et al., 2012). 
Direct implications of excess GWG for maternal and child obesity risk are described in 
the Body image during the postpartum period and Body dissatisfaction and early 
parenting sections.  
Antenatal eating behaviour. Body dissatisfaction is associated with problematic 
dietary behaviours (i.e., disordered eating), posing severe additional health risks to both 
mother and baby (Micali, Al Essimii, Field, & Treasure, 2018; Stice & Shaw, 2002; 
Taborelli et al., 2016). Certain disordered eating behaviours, such as in the case of binge 
eating, may involve the overconsumption of low nutrient, energy dense food and may 
result in excess body weight (Micali et al., 2018). While few studies have investigated 
binge eating in pregnancy, it has been positively associated with GWG (e.g., Park et 
al., 2015). For example, a recent study by Micali and colleagues (2018) showed loss of 
control (a characteristic of binge eating) in pregnancy was common (36.3%). They 
reported that women with occasional and frequent loss of control in pregnancy had 
higher prevalence of dieting in pregnancy and being dissatisfied with their shape 
compared to women without loss of control (Micali et al., 2018). This study also 
revealed that women with loss of control in pregnancy had higher energy intake and 
gained 3.74 kg on average more weight than women without loss of control. 
Additionally, offspring of the mothers with frequent loss of control had 2-fold increased 
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odds of having overweight/obesity at 15 years of age. Over nutrition and excess GWG 
critically increase the child’s likelihood of developing obesity in childhood and later in 
life through genetic and epigenetic effects (Haire-Joshu & Tabak, 2016; Lane et al., 
2015).  
Antenatal psychopathology, maternal-fetal attachment and breastfeeding intention. 
Body dissatisfaction is associated consistently with symptoms of depression and 
anxiety in the general population (e.g., Roomruangwong et al., 2017). In addition to 
impacting maternal physical and emotional wellbeing, there is recent meta-analytic 
evidence linking antenatal depression and anxiety with difficulties in children’s socio-
emotional development, including temperament and self-regulation (Madigan et al., 
2018). Both of these child factors have been associated with child eating behaviours 
implicated in increased child obesity risk (e.g., Agras, Hammer, McNicholas, & 
Kraemer, 2004; Anderson & Keim, 2016; Bergmeier, Skouteris, Horwood, et al., 2014; 
Graziano et al., 2010). Psychological aspects associated with maternal body 
dissatisfaction during pregnancy may have a cumulative influence on the promotion of 
childhood obesity risk by disrupting the quality of maternal-fetal attachment (i.e. the 
relationship between a woman and her fetus) (Brandon, Pitts, Denton, Stringer, & 
Evans, 2009; Huang et al., 2004; Koutra et al., 2013) and increasing the risk of 
postpartum depression (Alhusen, Hayat, & Gross, 2013; Brandon et al., 2009); each of 
these factors may subsequently interfere with the development of mother-child 
attachment after birth (Brandon et al., 2009), breastfeeding initiation and duration (de 
Jager et al., 2013), and with mother-child feeding interactions (Santona et al., 2015). 
Evidence suggests that suboptimal early parent-child relationship quality and 
problematic feeding interactions increase child obesity risk (e.g., Anderson & Keim, 
2016; Bergmeier et al., 2016). These relationships between maternal psychosocial 
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factors, mother-child interactions and child feeding are described further in the Body 
image during the postpartum period and Body dissatisfaction and early parenting 
sections.     
 Based on the research findings presented above, our model indicates that body 
dissatisfaction during pregnancy may be associated with excess GWG and lower 
breastfeeding intention. It also suggests that maternal body dissatisfaction during 
pregnancy may be associated with maternal eating behaviour (e.g., disordered eating) 
and psychopathology (e.g., depression) and maternal psychopathology may be 
associated with lower maternal-fetal attachment during pregnancy.  
 
Body image during the postpartum period 
 There is consistent evidence showing that in comparison to pre-pregnancy and 
late pregnancy, body image concerns become particularly salient in the postpartum 
period (from six months after birth) and progressively worsen over time (e.g., Clark et 
al., 2009b). This is likely to occur because women abandon more relaxed attitudes they 
may have held relating to body changes during pregnancy and the immediate 
postpartum phase and perceive that enough time has passed to regain their pre-
pregnancy size and shape (Clark, Skouteris, Wertheim, Paxton, & Milgrom, 2009a). 
Furthermore, the postpartum recovery period can last up to six months (Romano et al., 
2010), hence, at six months and beyond, women may: 1) be less likely to view their 
bodies as a shared entity for nurturing offspring following changes to breastfeeding 
behaviour; 2) no longer have reasons to avoid engaging in healthy lifestyle behaviours 
that may assist with postpartum weight loss (e.g., physical activity); and 3) recommence 
appraising their body size and shape with the pre-pregnancy expectations they held as 
individuals. Our model shows that factors associated with body dissatisfaction during 
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pregnancy continue to influence the establishment of individual and dyadic mother-
child obesity risk factors postpartum, as outlined below. 
Postpartum weight retention (PPWR): Pregnancy and the first year postpartum have 
been identified as crucial risk periods for women gaining and retaining long-term 
excess body weight (NICE, 2010). It is well established that GWG is a powerful 
predictor of PPWR (e.g., Huang, Wang, & Dai, 2010; Siega-Riz et al., 2010). As noted 
earlier, more than 50% of women exceed IOM GWG guidelines ( Rasmussen & 
Yaktine, 2009), heightening their risk for excess long-term body weight. While 
determinants of higher PPWR are multifactorial, it is clear that modifiable 
psychological factors, including body dissatisfaction (Hollis et al., 2017), play a 
significant role in women’s postpartum weight status and longer term weight retention 
(Phillips et al., 2012).  
Maternal psychopathology and early parent-child relationship quality. Depressive 
symptoms experienced during pregnancy have been shown to be associated with body 
dissatisfaction in pregnancy and postpartum (e.g., Clark et al., 2009b; Roomruangwong 
et al., 2017), and this relationship appears to be stronger for some women during the 
postpartum period than during pregnancy (e.g., Clark et al., 2009b). Maternal 
psychopathology in the postpartum period has a number of implications for maternal 
and child obesity risk. Psychopathology can restrict maternal capacity to engage in 
healthy lifestyle behaviours associated with promoting healthful weight status 
including motivation and eating behaviour (e.g., Appelhans et al., 2012; Treadway, 
Bossaller, Shelton, & Zald, 2012). With regard to child obesity risk, maternal 
psychopathology may limit mothers’ emotional and behavioural contribution to 
establishing the kind of positive parent-child interactions that have been shown to foster 
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child attachment security (Ainsworth, Blehar, Waters & Wall, 1978; Bowlby & Base, 
1988; Cassidy, Jones, & Shaver, 2013; Milgrom & Holt, 2014). It is well established 
that child attachment security promotes optimal child development, including higher 
self-regulation (Carter et al., 2001; Cassidy et al., 2013; Milgrom & Holt, 2014) and 
contributes toward healthful physical weight gain (Anderson & Keim, 2016; Bergmeier 
et al., 2016; Milgrom & Holt, 2014). The role that parent-child interactions play in the 
development of childhood obesity risk is described further in the Body dissatisfaction 
and early parenting section.  
Breastfeeding initiation and duration. Research shows that women’s likelihood or 
willingness to breastfeed is influenced by the degree of body image satisfaction both 
prior to, and during, pregnancy (e.g., Barnes et al., 1997; de Jager et al., 2013; Huang 
et al., 2004). Women with a pre-pregnancy overweight or obese BMI classification have 
also been shown to breastfeed for shorter durations compared to women of healthy BMI 
status and this relationship appears to be mediated by body image concerns (e.g., Hauff 
& Demerath, 2012). Furthermore, postpartum body dissatisfaction is associated with a 
lower likelihood of breastfeeding and higher postpartum weight retention (e.g., Phillips 
et al., 2012).  
Maternal eating behaviour and early feeding interactions. Body dissatisfaction has 
been associated with maternal eating disturbances such as those involving bingeing 
(e.g., Micali et al., 2018; Stice & Shaw, 2002); excess body weight is a common 
outcome of these types of disordered eating behaviours (Micali et al., 2018). Women 
with prior histories of eating disturbances appear to be particularly vulnerable to 
experiencing body dissatisfaction and eating disorder relapses during the postpartum 
period (e.g., Lemberg & Phillips, 1989; Taborelli et al., 2016). Problematic dietary 
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behaviours have the potential to not only affect mother and baby (e.g., lower milk 
supply; Carwell & Spatz, 2011) but also make bonding and mother-infant feeding 
interactions more challenging (Carwell & Spatz, 2011; Patel, Wheatcroft, Park, & 
Stein, 2002). Women who engage in disordered eating behaviours (such as binge 
eating/diet-binge cycle) to compensate for their negative feelings about their body’s 
size and shape are also less likely to breastfeed (e.g., Torgersen et al., 2010). Mothers 
with body dissatisfaction and/or eating disturbances additionally report finding feeding 
their children more challenging (Patel et al., 2002) and are more likely to engage in 
dysfunctional parent-child feeding interactions (Stein, Woolley, Cooper, & Fairburn, 
1994), including using excessive control to moderate child eating (Blissett & Haycraft, 
2011), being less attuned to child cues and experiencing more conflict, compared with 
non-food related activities (Patel et al., 2002; Santona et al., 2015; Stein et al., 1994). 
 Based on the research findings presented above, our model suggests that higher 
PPWR may be associated with higher maternal body dissatisfaction postpartum. Our 
model also indicates that higher maternal body dissatisfaction postpartum may be 
associated with maternal eating behaviours, which have been implicated in contributing 
to excess body weight (e.g., binge eating) and with lower breastfeeding initiation and 
retention. It also proposes that maternal psychopathology during pregnancy can 
influence postnatal maternal psychopathology, which in turn, may influence the 
continuance/emergence of compromised mother-child interactions. 
 
Body dissatisfaction during early parenting/early childhood: relationships with 
maternal psychopathology, eating behaviour, weigh gain and childhood obesity 
risk. 
 The relationships between body dissatisfaction and maternal factors, including 
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weight gain, eating behaviour and psychopathology, and the role they play in 
establishing the quality of parent-child interactions and feeding practices, have been 
highlighted from pregnancy to postpartum. These factors continue to influence child 
obesity risk during early parenting. Body dissatisfaction can increase childhood obesity 
risk beyond the postpartum phase through its continued influence on maternal 
psychopathology and the role that it plays in establishing the nature and quality of 
longer-term mother-child feeding interactions. Maternal psychopathology can interfere 
with behavioural and emotional interactions between mothers and their offspring, and 
these interactions subsequently influence the establishment of the child attachment 
relationship (secure vs. insecure) (Ainsworth et al., 1978; Milgrom & Holt, 2014). This 
is the critical point of transfer from maternal factors to childhood obesity risk. 
 
Child attachment security and self-regulation. Child attachment security is formed 
through consistently sensitive and responsive caregiving (Ainsworth, 1979; Cassidy et 
al., 2013). In contrast, children who experience inconsistent, harsh, or indifferent 
caregiving tend to develop insecure attachments (Ainsworth & Tracy, 1972; Ainsworth, 
1979). Psychopathology can potentially interfere with a mother’s capacity to attune to 
her child’s signals and provide consistently sensitive responses (Milgrom & Holt, 2014; 
Nagata, Nagai, Sobajima, Ando, & Honjo, 2003).  A child’s attachment to a 
parent/primary caregiver has been shown to predict a wide range of child development 
outcomes, including self-regulation (Anderson & Keim, 2016; Cassidy et al., 2013; 
Kochanska, Murray, & Harlan, 2000). Attachment theory and research evidence 
indicate that caregiving behaviours associated with establishing child attachment 
security, such as assisting to co-regulate the child during times of distress, promote the 
maturation of the child’s brain structures involved in developing their own self-
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regulation processes (Anderson & Keim, 2016; Calkins, 2007; Vohs & Baumeister, 
2016).  
 More recently, child attachment insecurity has been linked with increased 
obesity risk in early childhood (e.g., Anderson & Keim, 2016) and adolescence 
(Blewitt, Bergmeier, Macdonald, Olsson, & Skouteris, 2016). For example, Anderson 
and Whitaker (2011) showed that children with insecure attachment at 24 months were 
at increased risk of obesity at 4.5 years of age; this association remained after 
accounting for mother-child interactions during play, feeding practices, maternal BMI 
and socio-demographic characteristics. Another study by Anderson and colleagues 
(2012) showed lower maternal sensitivity and child insecure attachment in early 
childhood (measured at 15, 24 and 36 months of age) was associated with increased 
odds of obesity at 15 years of age. Given that caregiving behaviours associated with 
establishing child attachment security promote the development of neurophysiological 
systems (Cassidy et al., 2013), including stress response, appetite and sleep (e.g., 
Anderson & Keim, 2016; Evans, Fuller-Rowell, & Doan, 2012; Shonkoff, Boyce, & 
McEwen, 2009; Stoeckel et al., 2017) and long-term ability to self-regulate, child 
obesity researchers have proposed that child self-regulation may be one of the pathways 
linking associations between child attachment security and obesity risk (Anderson & 
Keim, 2016).  
 
Parent-child relationship quality, feeding interactions, self-regulation and childhood 
obesity risk.  Anderson and Keim (2016) recently summarised evidence linking 
associations between parent-child relationship quality, self-regulation and weight status 
during childhood. They highlighted that the effect of suboptimal caregiving on the 
development of child self-regulation involves neurophysiological processes influencing 
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sleep, stress response and appetite, and proposed that these biological processes may 
underpin associations between parent-child relationship quality and childhood obesity 
risk (Dallman, 2010; McEwen, 2008; Torres & Nowson, 2007). It is also possible that 
those with a lower capacity to manage stress, due to lower self-regulation, may use food 
to deal with difficult emotions (Tomiyama, Finch, & Cummings, 2015). For example, 
chronic stress has been linked with higher engagement in “comfort eating” (i.e., the 
consumption of highly palatable foods, typically comprising high fat and/or high sugar 
content), placing individuals at higher risk of gaining excess body weight (Finch & 
Tomiyama, 2015; Tomiyama et al., 2015). We also know that parent-child interactions 
(general and feeding) have the potential to reinforce child self-regulation processes 
(e.g., Connell & Francis, 2014; Frankel et al., 2012; Kochanska & Aksa, 2006).  
 Taken together, this evidence suggests that children’s obesity risk is increased 
through the effect that parent-child relationship quality (i.e., attachment) has on 
children’s self-regulatory processes that influence eating behaviour (e.g., coping skills; 
appetite; sleep; Anderson & Keim, 2016) and via dysfunctional parent-child feeding 
interactions, such as those involving excessive controlling feeding practices, that can 
disrupt children’s innate ability to respond to internal hunger and fullness cues 
(Mitchell, Farrow, Haycraft, & Meyer, 2013). Hence, our model proposes that 
associations between maternal body satisfaction and early parenting quality may 
influence early dyadic mother-child pathways to child self-regulation, which in turn 
influences child eating behaviour and obesity risk. 
 
Opportunities for intervention    
 Our conceptual model, based on empirical evidence, shows the relationship 
between maternal body dissatisfaction and both maternal and childhood obesity risk 
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during pregnancy, postpartum and early parenting. It specifically highlights the 
potential role of maternal body dissatisfaction during these critical prevention stages in 
influencing early dyadic mother-child pathways to childhood obesity.  
 Pregnancy and the postpartum period present key windows for intervention as 
women and infants typically attend frequent routine visits with health professionals 
during these periods. These visits present opportunities to assess maternal wellbeing, 
body image issues and weight concerns. These visits might provide an opportunity to 
support women to: 1) adapt to physical changes during pregnancy and postpartum; 2) 
meet IOM GWG guidelines and manage subsequent postpartum weight changes; and 
3) identify if any emerging mental health concerns implicate body image issues. 
Postpartum visits with health professionals may also be an opportune time to identify 
concerns with attachment security, and child self-regulation or eating behaviour and 
offer supportive intervention. We acknowledge that there are a range of system barriers 
that may prevent health professionals from adopting these recommendations, including 
time constraints, lack of useful screening tools for image during pregnancy and training 
needs. Future research identifying enablers for implementing strategies that tackle body 
dissatisfaction, excess GWG and PPWR are therefore needed.   
Conclusion and future directions 
 Maternal body image concerns, specifically body dissatisfaction, throughout 
pregnancy and in the postpartum period may be associated with maternal excess body 
weight and psychopathology. In turn, maternal adverse outcomes associated with body 
dissatisfaction (i.e., psychopathology, excess body weight, disordered eating) increase 
childhood obesity risk via its effects on biological (i.e., epigenetic programming in 
pregnancy) and relational/behavioural (i.e., mother-fetal bond in pregnancy; child 
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attachment relationship post birth) parent-child interactions underpinning the 
development of children’s self-regulation and eating behaviours associated with weight 
status.  
 While our conceptual model is supported by theoretical and empirical findings, 
we emphasise the scarcity of research focused specifically on the relationships between 
body image and maternal and childhood obesity risk during pregnancy, postpartum and 
early parenting. Despite the link between maternal and childhood obesity, there is not 
yet an established, multidisciplinary, continuous life-course approach to obesity 
prevention. Our model provides a framework to bridge the gap between maternal and 
childhood obesity research fields and build the evidence base needed to progress 
prevention strategies aiming to combat early pathways to obesity from a life-course 
perspective. Additionally, we have focused here on the relationship between maternal 
and child weight from as early as pregnancy because pregnancy is a time when women 
experience rapid physical changes that may impact their attitudes and perspective 
relating to body image. However, we acknowledge that preconception is just as 
important for modifying weight-related health behaviours, and must not be ignored in 
prevention efforts aimed at reducing maternal and childhood obesity (Skouteris et al., 
2019). We must also acknowledge that our model is dyadic in nature and focuses on 
maternal/child eating behaviour to highlight early pathways linking parent-child 
feeding interactions to child obesity risk; this focus is not intended to detract from 
considering the important role that other factors, such as physical activity (Appelhans 
et al., 2012), ethnicity (Cardel et al., 2012) and socioeconomic status (Jones, 2018), 
play in determining weight status. Furthermore, significant headway in reducing 
childhood obesity will not be made unless a systems approach is taken concurrently, to 
ensure that the environment within which mother-child dyads live is conducive to the 
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development of positive psychosocial wellbeing and lifestyle behaviours (Nader et al., 
2012). High quality longitudinal research focused on identifying modifiable pathways 
between perinatal maternal and childhood excess body weight during early life stages 
is needed to inform family-focused prevention strategies aimed at reducing the burden 

















Afonso, L., Lopes, C., Severo, M., Santos, S., Real, H., Durão, C., . . . Oliveira, A. (2016). 
Bidirectional association between parental child-feeding practices and 
body mass index at 4 and 7 y of age. The American Journal of Clinical 
Nutrition, 103(3), 861-867.  
Agras, W. S., Hammer, L. D., McNicholas, F., & Kraemer, H. C. (2004). Risk factors 
for childhood overweight: a prospective study from birth to 9.5 years. The 
Journal of Pediatrics, 145(1), 20-25.  
Ainsworth, M. D. S., Blehar, M., Waters, E., & Wall, S. (1978). Patterns of Attachment. 
Hillsdale, NJ: Erlbaum. 
Ainsworth, M. D. S., & Tracy, R. L. (1972). Infant Feeding and Attachment.  
Ainsworth, M. S. (1979). Infant–mother attachment. American Psychologist, 34(10), 
932.  
Alhusen, J. L., Hayat, M. J., & Gross, D. (2013). A longitudinal study of maternal 
attachment and infant developmental outcomes. Archives of Women's 
Mental Health, 16(6), 521-529.  
Amorim AR, Rössner S, Neovius M, Lourenço PM, Linné Y. Does excess pregnancy 
weight gain constitute a major risk for increasing long-term BMI? Obesity, 
2007. 15(5): p. 1278-1286. 
Anderson, S. E., & Keim, S. A. (2016). Parent–child interaction, self-regulation, and 
obesity prevention in early childhood. Current Obesity Reports, 5(2), 192-
200.  
Anderson, S. E., Gooze, R. A., Lemeshow, S., & Whitaker, R. C. (2012). Quality of 
early maternal–child relationship and risk of adolescent obesity. Pediatrics, 
129(1), 132-140.  
Anderson, S. E., Lemeshow, S., & Whitaker, R. C. (2014). Maternal-infant 
relationship quality and risk of obesity at age 5.5 years in a national US 
cohort. BMC Pediatrics, 14(1), 54.  
Anderson, S. E., & Whitaker, R. C. (2011). Attachment security and obesity in US 
preschool-aged children. Archives of Pediatrics & Adolescent Medicine, 
165(3), 235-242.  
Andrews, B., Hill, B., & Skouteris, H. (2018). The relationship between antenatal 
body attitudes, pre-pregnancy body mass index, and gestational weight 
gain. Midwifery, 56, 142-151.  
Appelhans, B. M., Whited, M. C., Schneider, K. L., Ma, Y., Oleski, J. L., Merriam, P. A., . . . 
Ockene, I. S. (2012). Depression severity, diet quality, and physical activity 
in women with obesity and depression. Journal of the Academy of Nutrition 
and Dietetics, 112(5), 693-698.  
Australian Institute of Health and Welfare (AIHW). (2018). Australia’s Mother’s 
and Babies 2016 - in brief. Canberra. 
Barnes, J., Stein, A., Smith, T., & Pollock, J. I. (1997). Extreme attitudes to body 
shape, social and psychological factors and a reluctance to breast feed. 
Journal of the Royal Society of Medicine, 90(10), 551-559.  
Beck, C. T. (2001). Predictors of postpartum depression: an update. Nursing 
Research, 50(5), 275-285.  
Bergmeier, H., Aksan, N., McPhie, S., Fuller-Tyszkiewicz, M., Baur, L., Milgrom, J., . . . 
Skouteris, H. (2016). Mutually Responsive Orientation: A novel 
 24 
observational assessment of mother-child mealtime interactions. Appetite, 
105, 400-409.  
Bergmeier, H., Skouteris, H., & Hetherington, M. (2014). Systematic research 
review of observational approaches used to evaluate mother-child 
mealtime interactions during preschool years. The American Journal of 
Clinical Nutrition, 101(1), 7-15.  
Bergmeier, H., Skouteris, H., Horwood, S., Hooley, M., & Richardson, B. (2014). 
Associations between child temperament, maternal feeding practices and 
child body mass index during the preschool years: a systematic review of 
the literature. Obesity Reviews, 15(1), 9-18.  
Birch, L. L., Fisher, J. O., & Davison, K. K. (2003). Learning to overeat: maternal use 
of restrictive feeding practices promotes girls' eating in the absence of 
hunger. The American Journal of Clinical Nutrition, 78(2), 215-220.  
Blewitt, C., Bergmeier, H., Macdonald, J. A., Olsson, C. A., & Skouteris, H. (2016). 
Associations between parent–child relationship quality and obesogenic 
risk in adolescence: a systematic review of recent literature. Obesity 
Reviews, 17(7), 612-622.  
Blissett, J., & Haycraft, E. (2011). Parental eating disorder symptoms and 
observations of mealtime interactions with children. Journal of 
Psychosomatic Research, 70(4), 368-371.  
Bowlby, J., & Base, A. S. (1988). Parent-child attachment and healthy human 
development. New York: Basic Books.  
Brandon, A. R., Pitts, S., Denton, W. H., Stringer, C. A., & Evans, H. M. (2009). A 
history of the theory of prenatal attachment. Journal of Prenatal & Perinatal 
Psychology & Health: APPPAH, 23(4), 201.  
Bronfenbrenner, U. (1977). Toward an experimental ecology of human 
development. American Psychologist, 32(7), 513.  
Calkins, S. D. (2007). The emergence of self-regulation: Biological and behavioral 
control mechanisms supporting toddler competencies. Socioemotional 
development in the toddler years: Transitions and Transformations, 261-284.  
Cardel, M., Willig, A. L., Dulin-Keita, A., Casazza, K., Beasley, T. M., & Fernández, J. R. 
(2012). Parental feeding practices and socioeconomic status are associated 
with child adiposity in a multi-ethnic sample of children. Appetite, 58(1), 
347-353.  
Carter, A. S., Garrity-Rokous, F. E., Chazan-Cohen, R., Little, C., & Briggs-Gowan, M. 
J. (2001). Maternal depression and comorbidity: predicting early parenting, 
attachment security, and toddler social-emotional problems and 
competencies. Journal of the American Academy of Child & Adolescent 
Psychiatry, 40(1), 18-26.  
Carwell, M. L., & Spatz, D. L. (2011). Eating disorders & breastfeeding. MCN: The 
American Journal of Maternal/Child Nursing, 36(2), 112-117.  
Cash, T. F., & Pruzinsky, T. (2002). Future challenges for body image theory, 
research, and clinical practice. Body image: A handbook of theory, research, 
and clinical practice, 509-516.  
Cash, T. F., & Pruzinsky, T. E. (1990). Body images: Development, deviance, and 
change. New York: Guilford Press. 
Cassidy, J., Jones, J. D., & Shaver, P. R. (2013). Contributions of attachment theory 
and research: A framework for future research, translation, and policy. 
Development and Psychopathology, 25(4pt2), 1415-1434.  
 25 
Clark, A., Skouteris, H., Wertheim, E. H., Paxton, S. J., & Milgrom, J. (2009a). My baby 
body: A qualitative insight into women’s body-related experiences and 
mood during pregnancy and the postpartum. Journal of Reproductive and 
Infant Psychology, 27(4), 330-345.  
Clark, A., Skouteris, H., Wertheim, E. H., Paxton, S. J., & Milgrom, J. (2009b). The 
relationship between depression and body dissatisfaction across 
pregnancy and the postpartum: A prospective study. Journal of Health 
Psychology, 14(1), 27-35.  
Connell, L. E., & Francis, L. A. (2014). Positive parenting mitigates the effects of 
poor self-regulation on body mass index trajectories from ages 4–15 years. 
Health Psychology, 33(8), 757.  
Dallman, M. F. (2010). Stress-induced obesity and the emotional nervous system. 
Trends in Endocrinology & Metabolism, 21(3), 159-165.  
de Jager, E., Skouteris, H., Broadbent, J., Amir, L., & Mellor, K. (2013). Psychosocial 
correlates of exclusive breastfeeding: a systematic review. Midwifery, 29(5), 
506-518.  
Enomoto, K., Aoki, S., Toma, R., Fujiwara, K., Sakamaki, K., & Hirahara, F. (2016). 
Pregnancy outcomes based on pre-pregnancy body mass index in Japanese 
women. PLoS One, 11(6), e0157081.  
Evans, G. W., Fuller-Rowell, T. E., & Doan, S. N. (2012). Childhood cumulative risk 
and obesity: The mediating role of self-regulatory ability. Pediatrics, 129(1), 
e68-e73.  
Farrow, C. V., & Blissett, J. M. (2005). Is maternal psychopathology related to 
obesigenic feeding practices at 1 year? Obesity Research, 13(11), 1999-
2005.  
Finch, L. E., & Tomiyama, A. J. (2015). Comfort eating, psychological stress, and 
depressive symptoms in young adult women. Appetite, 95, 239-244.  
Fraser, A., Tilling, K., Macdonald-Wallis, C., Hughes, R., Sattar, N., Nelson, S. M., & 
Lawlor, D. A. (2011). Associations of gestational weight gain with maternal 
body mass index, waist circumference, and blood pressure measured 16 y 
after pregnancy: the Avon Longitudinal Study of Parents and Children 
(ALSPAC). The American Journal of Clinical Nutrition, 93(6), 1285-1292.  
Frankel, L. A., Hughes, S. O., O'Connor, T. M., Power, T. G., Fisher, J. O., & Hazen, N. 
L. (2012). Parental influences on children's self-regulation of energy intake: 
Insights from developmental literature on emotion regulation. Journal of 
Obesity, 2012.  
Goldschmidt, A. B., Crosby, R. D., Engel, S. G., Crow, S. J., Cao, L., Peterson, C. B., & 
Durkin, N. (2014). Affect and eating behavior in obese adults with and 
without elevated depression symptoms. International Journal of Eating 
Disorders, 47(3), 281-286.  
Goldstein, R. F., Abell, S. K., Ranasinha, S., Misso, M., Boyle, J. A., Black, M. H., . . . 
Rode, L. (2017). Association of gestational weight gain with maternal and 
infant outcomes: a systematic review and meta-analysis. JAMA, 317(21), 
2207-2225.  
Graziano, P. A., Calkins, S. D., & Keane, S. P. (2010). Toddler self-regulation skills 
predict risk for pediatric obesity. International Journal of Obesity, 34(4), 
633.  
 26 
Haire-Joshu, D., & Tabak, R. (2016). Preventing obesity across generations: 
evidence for early life intervention. Annual Review of Public Health, 37, 253-
271.  
Harrison, K., Bost, K. K., McBride, B. A., Donovan, S. M., Grigsby-Toussaint, D. S., Kim, 
J., . . . Jacobsohn, G. C. (2011). Toward a developmental conceptualization of 
contributors to overweight and obesity in childhood: The Six-Cs model. 
Child Development Perspectives, 5(1), 50-58.  
Hauff, L. E., & Demerath, E. W. (2012). Body image concerns and reduced 
breastfeeding duration in primiparous overweight and obese women. 
American Journal of Human Biology, 24(3), 339-349.  
Hill, B., Skouteris, H., McCabe, M., & Fuller-Tyszkiewicz, M. (2013). Body image and 
gestational weight gain: a prospective study. Journal of Midwifery & 
Women's Health, 58(2), 189-194.  
Hill, B., Skouteris, H., McCabe, M., Milgrom, J., Kent, B., Herring, S. J., . . . Gale, J. 
(2013). A conceptual model of psychosocial risk and protective factors for 
excessive gestational weight gain. Midwifery, 29(2), 110-114.  
Ho, M., Garnett, S. P., Baur, L., Burrows, T., Stewart, L., Neve, M., & Collins, C. (2012). 
Effectiveness of lifestyle interventions in child obesity: systematic review 
with meta-analysis. Pediatrics, 130(6), e1647-e1671.  
Hollis, J. L., Crozier, S. R., Inskip, H. M., Cooper, C., Godfrey, K. M., Harvey, N. C., . . . 
Robinson, S. M. (2017). Modifiable risk factors of maternal postpartum 
weight retention: an analysis of their combined impact and potential 
opportunities for prevention. International Journal of Obesity, 41(7), 1091.  
Huang, H. C., Wang, S. Y., & Chen, C. H. (2004). Body image, maternal-fetal 
attachment, and choice of infant feeding method: a study in Taiwan. Birth, 
31(3), 183-188.  
Huang, T. T., Wang, H. S., & Dai, F. T. (2010). Effect of pre-pregnancy body size on 
postpartum weight retention. Midwifery, 26(2), 222-231. 
Jones, A. (2018). Race, socioeconomic status, and health during childhood: A 
longitudinal examination of racial/ethnic differences in parental 
socioeconomic timing and child obesity risk. International Journal of 
Environmental Research and Public Health, 15(4), 728.  
Kochanska, G., & Aksan, N. (2006). Children's conscience and self-regulation. 
Journal of Personality, 74(6), 1587-1618.  
Kochanska, G., Murray, K. T., & Harlan, E. T. (2000). Effortful control in early 
childhood: continuity and change, antecedents, and implications for social 
development. Developmental Psychology, 36(2), 220.  
Koutra, K., Chatzi, L., Bagkeris, M., Vassilaki, M., Bitsios, P., & Kogevinas, M. (2013). 
Antenatal and postnatal maternal mental health as determinants of infant 
neurodevelopment at 18 months of age in a mother–child cohort (Rhea 
Study) in Crete, Greece. Social Psychiatry and Psychiatric Epidemiology, 
48(8), 1335-1345.  
Kumanyika, S. K. (2008). Environmental influences on childhood obesity: ethnic 
and cultural influences in context. Physiology & Behavior, 94(1), 61-70.  
Lane, M., Zander-Fox, D. L., Robker, R. L., & McPherson, N. O. (2015). Peri-
conception parental obesity, reproductive health, and transgenerational 
impacts. Trends in Endocrinology & Metabolism, 26(2), 84-90.  
Lemberg, R., & Phillips, J. (1989). The impact of pregnancy on anorexia nervosa 
and bulimia. International Journal of Eating Disorders, 8(3), 285-295.  
 27 
Lim, S., Liang, X., Hill, B., Teede, H., Moran, L. J., & O'Reilly, S. (in press). A systematic 
review and meta-analysis of intervention characteristics in postpartum 
weight management using the TIDieR framework: A summary of evidence 
to inform implementation. Obesity Reviews.  
Lindsay, A. C., Greaney, M. L., Wallington, S. F., Mesa, T., & Salas, C. F. (2017). A 
review of early influences on physical activity and sedentary behaviors of 
preschool-age children in high-income countries. Journal for Specialists in 
Pediatric Nursing, 22(3), e12182.  
Linne, Y., Dye, L., Barkeling, B., & Rössner, S. (2003). Weight development over 
time in parous women—the SPAWN study—15 years follow-up. 
International Journal of Obesity, 27(12), 1516.  
Linné, Y., Dye, L., Barkeling, B., & Rössner, S. (2004). Long-term weight 
development in women: a 15-year follow-up of the effects of pregnancy. 
Obesity research, 12(7), 1166-1178.  
Madigan, S., Oatley, H., Racine, N., Fearon, R. M. P., Schumacher, L., Akbari, E., . . . 
Tarabulsy, G. M. (2018). A meta-analysis of maternal prenatal depression 
and anxiety on child socio-emotional development. Journal of the American 
Academy of Child & Adolescent Psychiatry, 57(9), 645-657.e8. 
McEwen, B. S. (2008). Understanding the potency of stressful early life 
experiences on brain and body function. Metabolism, 57, S11-S15.  
McIntyre, H. D., Gibbons, K. S., Flenady, V. J., & Callaway, L. K. (2012). Overweight 
and obesity in Australian mothers: epidemic or endemic. Med J Aust, 196(3), 
184-188.  
McPhie, S., Skouteris, H., Daniels, L., & Jansen, E. (2014). Maternal correlates of 
maternal child feeding practices: a systematic review. Maternal & Child 
Nutrition, 10(1), 18-43.  
Mehta, U. J., Siega-Riz, A. M., & Herring, A. H. (2011). Effect of body image on 
pregnancy weight gain. Maternal and Child Health Journal, 15(3), 324-332.  
Micali, N., Al Essimii, H., Field, A. E., & Treasure, J. (2018). Pregnancy loss of control 
over eating: a longitudinal study of maternal and child outcomes. The 
American Journal of Clinical Nutrition, 108(1), 101-107.  
Milgrom, J., & Holt, C. (2014). Early intervention to protect the mother-infant 
relationship following postnatal depression: study protocol for a 
randomised controlled trial. Trials, 15(1), 385.  
Mitchell, G. L., Farrow, C., Haycraft, E., & Meyer, C. (2013). Parental influences on 
children’s eating behaviour and characteristics of successful parent-
focussed interventions. Appetite, 60, 85-94.  
Mond, J., Mitchison, D., Latner, J., Hay, P., Owen, C., & Rodgers, B. (2013). Quality of 
life impairment associated with body dissatisfaction in a general 
population sample of women. BMC Public Health, 13(1), 920.  
Morin, K. H. (1995). Obese and nonobese postpartum women: complications, body 
image, and perceptions of the intrapartal experience. Applied Nursing 
Research, 8(2), 81-87.  
Morin, K. H., Brogan, S., & Flavin, S. K. (2002). Attitudes and perceptions of body 
image in postpartum African American women: Does weight make a 
difference? MCN: The American Journal of Maternal/Child Nursing, 27(1), 
20-25.  
Nader, P. R., Huang, T. T. K., Gahagan, S., Kumanyika, S., Hammond, R. A., & 
Christoffel, K. K. (2012). Next steps in obesity prevention: altering early life 
 28 
systems to support healthy parents, infants, and toddlers. Childhood 
Obesity (Formerly Obesity and Weight Management), 8(3), 195-204. 
Nagata, M., Nagai, Y., Sobajima, H., Ando, T., & Honjo, S. (2003). Depression in the 
mother and maternal attachment–results from a follow-up study at 1 year 
postpartum. Psychopathology, 36(3), 142-151.  
National Institute for Health and Clinical Excellence (NICE). (2010). Public Health 
Guidance 18: Weight Management Before, During and After Pregnancy: 
Public Health Guidance Scope. NICE. London. 
National Services Scotland (NSC). (2018). Births in Scottish Hospitals - year ending 
31 March 2018. Retrieved August 23, 2019, from 
https://www.isdscotland.org/Health-Topics/Maternity-and-
Births/Publications/2018-11-27/2018-11-27-Births-Report.pdf 
Neumark-Sztainer, D., Paxton, S. J., Hannan, P. J., Haines, J., & Story, M. (2006). Does 
body satisfaction matter? Five-year longitudinal associations between 
body satisfaction and health behaviors in adolescent females and males. 
Journal of Adolescent Health, 39(2), 244-251.  
Ovesen, P., Rasmussen, S., & Kesmodel, U. (2011). Effect of prepregnancy maternal 
overweight and obesity on pregnancy outcome. Obstetrics & Gynecology, 
118(2), 305-312.  
Park, C. K., Krebs, L., Lutsiv, O., van Blyderveen, S., Schmidt, L. A., Beyene, J., & 
McDonald, S. D. (2015). Binge eating predicts excess gestational weight 
gain: a pilot prospective cohort study. Journal of Obstetrics and Gynaecology 
Canada, 37(6), 494-507.  
Patel, P., Wheatcroft, R., Park, R. J., & Stein, A. (2002). The children of mothers with 
eating disorders. Clinical child and family psychology review, 5(1), 1-19.  
Phillips, J., King, R., & Skouteris, H. (2012). A conceptual model of psychological 
predictors of postpartum weight retention. Journal of reproductive and 
infant psychology, 30(3), 278-288.  
Pimenta, A. M., Sánchez-Villegas, A., Bes-Rastrollo, M., López, C. N., & Martínez-
González, M. Á. (2009). Relationship between body image disturbance and 
incidence of depression: the SUN prospective cohort. BMC Public Health, 
9(1), 1.  
Poston, L., Caleyachetty, R., Cnattingius, S., Corvalán, C., Uauy, R., Herring, S., & 
Gillman, M. W. (2016). Preconceptional and maternal obesity: 
epidemiology and health consequences. The Lancet Diabetes & 
Endocrinology, 4(12), 1025-1036.  
Rasmussen K, & Yaktine AL. (2009). Institute of Medicine and National Research 
Council Committee to Reexamine IOM Pregnancy Weight Guidelines. Weight 
Gain During Pregnancy: Reexamining the Guidelines. Washington DC: 
National Academic Press.   
Reichetzeder, C., Putra, S.E.D., Li, J., & Hocher, B. (2016). Developmental origins of 
disease-crisis precipitates change. Cellular Physiology and Biochemistry, 
39(3), 919-938.  
Romano, M., Cacciatore, A., Giordano, R., & La Rosa, B. (2010). Postpartum period: 
three distinct but continuous phases. Journal of Prenatal Medicine, 4(2), 22. 
Roomruangwong, C., Kanchanatawan, B., Sirivichayakul, S., & Maes, M. (2017). 
High incidence of body image dissatisfaction in pregnancy and the 
postnatal period: Associations with depression, anxiety, body mass index 
 29 
and weight gain during pregnancy. Sexual & Reproductive Healthcare, 13, 
103-109.  
Rooney, B. L., Schauberger, C. W., & Mathiason, M. A. (2005). Impact of perinatal 
weight change on long-term obesity and obesity-related illnesses. 
Obstetrics & Gynecology, 106(6), 1349-1356.  
Saben, J. L., Boudoures, A. L., Asghar, Z., Thompson, A., Drury, A., Zhang, W., . . . 
Moley, K. H. (2016). Maternal metabolic syndrome programs 
mitochondrial dysfunction via germline changes across three generations. 
Cell Reports, 16(1), 1-8.  
Santona, A., Tagini, A., Sarracino, D., De Carli, P., Pace, C. S., Parolin, L., & Terrone, 
G. (2015). Maternal depression and attachment: the evaluation of mother–
child interactions during feeding practice. Frontiers in Psychology, 6, 1235.  
Schack-Nielsen, L., Michaelsen, K. F., Gamborg, M., Mortensen, E. L., & Sørensen, T. 
I. A. (2010). Gestational weight gain in relation to offspring body mass 
index and obesity from infancy through adulthood. International Journal of 
Obesity, 34(1), 67-74.  
Schalla, S. C., Witcomb, G. L., & Haycraft, E. (2017). Body shape and weight loss as 
motivators for breastfeeding initiation and continuation. International 
Journal of Environmental Research and Public Health, 14(7), 754.  
Shonkoff, J. P., Boyce, W. T., & McEwen, B. S. (2009). Neuroscience, molecular 
biology, and the childhood roots of health disparities: building a new 
framework for health promotion and disease prevention. JAMA, 301(21), 
2252-2259.  
Siega-Riz, A. M., Herring, A. H., Carrier, K., Evenson, K. R., Dole, N., & Deierlein, A. 
(2010). Sociodemographic, perinatal, behavioral, and psychosocial 
predictors of weight retention at 3 and 12 months postpartum. Obesity, 
18(10), 1996-2003. 
Silva, D. A. S., Nahas, M. V., de Sousa, T. F., Del Duca, G. F., & Peres, K. G. (2011). 
Prevalence and associated factors with body image dissatisfaction among 
adults in southern Brazil: a population-based study. Body Image, 8(4), 427-
431.  
Skouteris, H. 2012, Pregnancy: physical and body image changes. In Cash, Thomas 
F. (ed), Encyclopedia of body image and human appearance, Elsevier, 
London, England, pp.664-668, doi: 10.1016/B978-0-12-384925-0.00105-
X.  
Skouteris, H., Teede, H. J., Thangaratinam, S., Bailey, C., Baxter, J-A., Bergmeier, H. 
J., . . . Boyle, J. (2019). Commentary: Obesity and Weight Gain in Pregnancy 
and Postpartum: an Evidence Review of Lifestyle Interventions to Inform 
Maternal and Child Health Policies. Frontiers in Endocrinology, 10, 163.  
Stang, J., & Loth, K. A. (2011). Parenting style and child feeding practices: potential 
mitigating factors in the etiology of childhood obesity. Journal of the 
American Dietetic Association, 111(9), 1301-1305.  
Stein, A., Woolley, H., Cooper, S. D., & Fairburn, C. G. (1994). An observational study 
of mothers with eating disorders and their infants. Journal of Child 
Psychology and Psychiatry, 35(4), 733-748.  
Stice, E., & Shaw, H. E. (2002). Role of body dissatisfaction in the onset and 
maintenance of eating pathology: A synthesis of research findings. Journal 
of Psychosomatic Research, 53(5), 985-993.  
 30 
Stoeckel, L. E., Birch, L. L., Heatherton, T., Mann, T., Hunter, C., Czajkowski, S., . . . 
Savage, C. R. (2017). Psychological and neural contributions to appetite self‐
regulation. Obesity, 25, S17-S25.  
Taborelli, E., Easter, A., Keefe, R., Schmidt, U., Treasure, J., & Micali, N. (2016). 
Transition to motherhood in women with eating disorders: A qualitative 
study. Psychology and Psychotherapy: Theory, Research and Practice, 89(3), 
308-323.  
Teede, H. J., Joham, A. E., Paul, E., Moran, L. J., Loxton, D., Jolley, D., & Lombard, C. 
(2013). Longitudinal weight gain in women identified with polycystic 
ovary syndrome: results of an observational study in young women. 
Obesity, 21(8), 1526-1532.  
Thompson, J. K., Heinberg, L. J., Altabe, M., & Tantleff-Dunn, S. (1999). The scope of 
body image disturbance: The big picture. In J. K. Thompson, L. J. Heinberg, 
M. Altabe, & S. Tantleff-Dunn, Exacting beauty: Theory, assessment, and 
treatment of body image disturbance (pp. 19-50American Psychological 
Association. Washington DC: American Psychological Association. 
http://dx.doi.org/10.1037/10312-001 
Tomiyama, A.J., Finch, L. E., & Cummings, J. R. (2015). Did that brownie do its job? 
Stress, eating, and the biobehavioral effects of comfort food. Emerging 
Trends in the Social and Behavioral Sciences: An Interdisciplinary, 
Searchable, and Linkable Resource, 1-15.  
Torgersen, L., Ystrom, E., Haugen, M., Meltzer, H. M., Von Holle, A., Berg, C. K., . . . 
Bulik, C. M. (2010). Breastfeeding practice in mothers with eating disorders. 
Maternal & Child Nutrition, 6(3), 243-252.  
Torres, S. J., & Nowson, C. A. (2007). Relationship between stress, eating behavior, 
and obesity. Nutrition, 23(11-12), 887-894.  
Treadway, M. T., Bossaller, N. A., Shelton, R. C., & Zald, D. H. (2012). Effort-based 
decision-making in major depressive disorder: a translational model of 
motivational anhedonia. Journal of abnormal psychology, 121(3), 553.  
Turner, N., & Robker, R. L. (2014). Developmental programming of obesity and 
insulin resistance: does mitochondrial dysfunction in oocytes play a role? 
Molecular Human Reproduction, 21(1), 23-30.  
van den Berg, P., Wertheim, E. H., Thompson, J. K., & Paxton, S. J. (2002). 
Development of body image, eating disturbance, and general psychological 
functioning in adolescent females: a replication using covariance structure 
modeling in an Australian sample. International Journal of Eating Disorders, 
32(1), 46-51. doi: 10.1002/eat.10030 
Vohs, K. D., & Baumeister, R. F. (2016). Handbook of self-regulation: Research, 
theory, and applications. New York: Guilford Publications.   
Webb, H. J., & Haycraft, E. (2019). Parental body dissatisfaction and controlling 
child feeding practices: A prospective study of Australian parent-child 
dyads. Eating behaviors, 32, 1-6.  
World Health Organization (WHO). (2016). Report of the commission on ending 
childhood obesity: World Health Organization. Retrieved June 21, 2019, 
from World Health Organization (WHO). (2016). Report of the commission 
on ending childhood obesity: World Health Organization. 
Yu, Z., Han, S., Zhu, J., Sun, X., Ji, C., & Guo, X. (2013). Pre-pregnancy body mass 
index in relation to infant birth weight and offspring overweight/obesity: 
a systematic review and meta-analysis. PLoS One, 8(4), e61627.  
 31 
Zhang, C., Wu, Y., Li, S., & Zhang, D. (2018). Maternal prepregnancy obesity and the 
risk of shoulder dystocia: a meta-analysis. BJOG: An International Journal of 
Obstetrics & Gynaecology, 125(4), 407-413.  
  
 
